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COMPOSITE MATERIAL 

Abstract : Application - composite polymer materials based on thermoplastic binders and 
a fibrous filler, designed for producing parts for machines operating under conditions of friction 
without a lubricant (slide bearings, packings, etc.). The composite material has a low coefficient 
of friction, which makes it possible to use it as an antifriction material in the friction assemblies of 
machines and mechanisms. The essence of the invention: a known composite material based on a 
formaldehyde-dioxolane copolymer* and barium sulfate also contains carbonized carbon fibers 
and thermoplastic polyurethane in a specified weight ratio. 3 tables. 

This copolymer is identified as polyacetal in the body of the specification — Tr. Ed. 
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- USE - The material is used to make components that work under dry 
friction conditions. 

- ADVANTAGE - The material has a dynamic coefft. of friction of 
0.15-0.23 and a tensile strength of 67 MPa (cf: 0.30 and 63.7 MPa for 
prototype). 
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Tl Polymeric material with reduced coefficient of friction - based on 
copolymer of formaldehyde and dioxoian with carbonised carbon fibre 
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(71) /iHenponeTpoecKMfi x mmmko— TexH oao— ■ 
r M4 ecKM« MHCTMTyr mm. 0.3.fl3ep>KMHCKo- 
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(72) n.M.BauiTaHHMK, K.A.Qxothmk, 
W.M.J1e6efleB, B.H.Ahmcmmob m B.n.MaDbi- 

(56) ABTopcKoe cBMAeTeabCTBo CCCP 
M* 525726, id. C 08 L 59/00, \37k, 
(54) K0Mf103ML|HOHHbK1 MATEPMAil 

(57) Mcnojib30BaHne: KoMnoawnMoHHwe 
no/iMMepHwe MaTepnaaM H a ocHose Tepno* 

njlaCTMMHMX CBfl3y»U|MX M BOJIOKHMCTOro ' 

HanojiHMTejin, npeflHa3HaMeHHbie «/w ms- : 



•fc«A 



. .roToaneHMfl fleTajiert msidmh , pa6o T aiou|Mx 
B ycjioBMflx TpeHMA 6e 3 c Ma a km (no fl uiMn- 
hmkm cKonbweHMfl, y nnoTHeH mh m T.n.). 
KoMno3nqnoHHbiM MaTepwa/i o6ji 3 flaeT hm 3 - 

KMM K03<j)(DMUMeHT0M TpeHMH, MTO no3BO~ 

mer Mcnoab30BaTb ero a KauecTBe bh- 
TMiDpMKUMOHHoro MaTepna/ia b y3/iax Tpe- 

HM« M3UIMH M MeXaHM3MOB. CymHOCTb 
M306 P eTeHMH: MSBeCTHWH KOMnOSMUMOHHMW 

MaTepna/1 Ha ocHoae cononMMepa.^op- 
Manb fl erM fl a c AMOKCoaaHOM m cepHoKMc- 
aoro 6apna flonojiHMTe.nbHo coflepwMT 
Kap6oHM30BaHHue yrjiepoAHwe ao/ioKHa m 
TepMon/iacTMWHwfl noaMypeTaH npn onpe-' 

fleJieHHOM MaCCOBOM COOTHOIUeHMM 

3 Ta6n. . 



M306peT€HMe OTHOCHTCB K KOMn03MUM- 

ohhmm Marepwa/iaM na ocHose Tepwonaac- 

TMMHUX CBHSyiOmMX M BOJIOKHMCTOrO Ha- 

nojiHMTe/w, npeflHaaManeHHbix Ann Maro- 
TOB^eHMB AeTaJien MauiMH , paGoTaio^Hx b .' 
yc/ioBMnx TpeHMfl 6 e3 .CMa3KM (noAiunn- ' 
hmkh CKonbweHMfl, ynaoTHeHMB , 3 y6va- 
Tbie Ko/ieca). 

HaM6o/iee Sjimskhm no TexHwuecKO* I 
cyu<HocTM m AOCTMrHyToMy peay/ibTaTy K 

M306p eT eHM» ABJIfleTCfl K0MnO3M U MOMHblM 

«aTepna/i Ha ocHoae nojwaneraan (cono- 
JiMMepa (DopMa/ibAernAa c AMOKco/iaHoM) 
m cepHOKMcjioro 6apnfl. KoMnoamiMOHHUH 
MaTepMa/i coAepwuT 98% cono/iMMepa <j,op- 
Ma/ibAerwAa c AMOKco/iaHOM m 2% cepHo- 
KMCfloro 6apna. Ero ko3(j)(j>MMHeHT rpe- 
/n" a 3 CMa3KM floe T3 TOMHO BblCOK 
10,28-0,31 ) , uto orpaHMMMaaeT o6nac~ 

TM npMMeHeHMfl. 



Ue/ib MaoGpeTeHMfl - CHMweHMe ko3<1>- 
OMUMeHTa TpeHMH B ycaosiiax rpeHMa 

Oe3 CMaSKM. 

flocraBjieHHaB M e/ib AOCTMraeTca ten, 

MTO M3BeCTHblS KOMH03M MMOHHbIM M3T e P Maa 

Ma ocHOBe conoanMepa GopManbAernAa c 
AMOKcoaaHOM m cepHoKMcaoro 6ap Mn . 
AOnoaHMTenbHo coacpwmt Kap6oHM3oaaH- 
HNe yraepoAHbie aoaoKHa M TepMon^ac- 
tmmhum noanyperaH np M caeAyomeM coot- 

HOUieHMM KOMnOH6HTOB , Mac.%: 

ConoaMMep <DopMaabAernAa 
c AwoKcojiaHOM (Ty 6-05- 
. 1543-87) 
CepHOKMc/wfi 6apMM (TOCT 
3158-75) 

Kap6oHH30BaHHbie yraepoA- 

Hhie BOflOKHa 

TepMonaacTMMHbiM noan- 
ypetaH 



77,5-80,5 

1» 0-2,0 
15,0-20,0 
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Kap6oHM30BaHHbie yrviepoAHbie bojiok- 
Ha Ma ocHoee rMApaTMonnK>jK>3bi no/iyqa- 
ot nyien flparMeHTauMM tk^hh TTH-2N 
(TY 48-20-19-77), KOHeMHaw rewnepa- 
Typa TepMOo6pa6oTKM kotopom cocTaBji*- . 
eT 2500 C 0 XapaKTepnayioTCfl CBOMCTBa- 
mm: rmoTHocTb 1380 kiVm*, A^aMeTp 
(J)n/iaMeHToB 5-7 mkm, pa3pwBHa« narpya- 
Ka^<J)MraMeHTOB 1000 Mfla. 1() 

TepMoh/iacTMMMwfl nojiMypeTan npeA- 
crasmei co6ofi npo^yKT B3aMMOAe*CTBM« 

AMM30UMaHaTa C HM 3 KOMO/ie KyjIflpH bM M I 

r/iM kojihmm # Bu6paH TepMon/iacTMMHwfl .no- 
JwypeTaM Map km Bnjyp T-1413-85, cmh- 15 
j Te3npoBaHHUM Ha ocHoee cncwHoro no- 

/TM3$Mpa - nonM3TMTOH6yTMJieHr/TMKOJlb- 

aAMnMHaTa, 1 ,4-5yT3HAMojia m 4,4'-am- 
0eHM/iMeTaHAMM3ouMaHaTa npn cooTHowe- 
hmm NC0/0H=1 (Ty,-6-05-221-526-82). 

*M3MKO-MexaHMMeCKMe CBOMCTBa TepMo- 

nAacTMMHoro nojwiypeTaHa BwTyp T-M13- 
85: anoTHocTb 1 1 60 kp/m 3 , TBepAOCTb 
no lllopy A 85*2 ycji.eA., ycjioBHa* 
npoMHocTb npw pacTflweMMM He MeHee 
20 Mfla, OTMocwTenbHoe ynnmeHMe npM 
paspwse He MeHee 250$, ocTaTOMHoe 
yAJiMHeHMe. He 6o/iee 80%, conpoTMB/ie- 
HMe pa3AMpy - He MeHee 55 H/mm, mh- 

TeHCMBHOCTb M3HaiUMBaHMfl npM TpeHMM 

6ea CM33KM (P 0,8 Mna, V 0,3 m/c) 
2,5 mt/km. 

. KOMfl03Ml4MOHHblM MSTepMajl rOTOBflT 

no cneAywmetf MeTOAMKe. MHrpeAweHTbi 
KOMno3MUMOHHoro MaTepMa/ia cHauajia 

CMeUMBajOTCfl npM HOpMajlbHblX yC/IOBMHX 

Ha 2-o6pa3HOM zionacTHOM cMecMTe-ne, a 

SaTeM B MepBflMHO-AMCKOBOM skcTpyAepe 

npM TeMnepaType 190-200°C. flojiyMeH- 
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hum rpaHy/iBT Mcnojib3yx>T a** riepepa- 
6otkm MeTOAOM /iMTbcn noA Aa B/ieMHeM ♦ 
flpM 3tom npM TeMnepaType 190-210°C 
M3roTaB/iMBaiOT o6pa3iibi aha ncnuTa hum 

*PMKUMOHHbPC CBOMCTB. 

I! p H M e p. ToTOBflT KOMn03MUMOH- 

Hue MaTepna/w, cocTaB kotopwx npMse- 

AeH B Ta6/| # 1. KOMnO3MUMOHHb0C Ma- 

TepnajioB oTjiweaioT o6pa3uw, KoTopbie 

MCno/1b3y»T MR MCnWTaHMfl 0PMKUMOHHMX 
CBOMCTB PPM TpeHMM 5e3 CMaSKM Ha Ma- 

WMHe TpeHM* 2070 CMT-1 no cxeMe amck 
Ko/ioAKa. B KaMecTBe KOHTpTejia mg- 
no/ib3yK>T cTa/ib *i0X, TepMoo6pa6oTaH- 
Hyio ao TBePAocTM HPC 38-48 c noxase- 
TejteM ujepoxoaaTocTM R a 0,63 mkm, 

<t>pMKUMOHHbie CBOMCTBa KOMF103MTOB npM- 

BeAeHbi b ia6n. 2 m 3. 
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CononwMep (UopMa/ibflerMfla 
c AnokcojiaHOM 

CepHOKMcnbin 6apnfi 

Kap6oHM30BaHHbie yr/iepoA" 
Hue BonoKHa 

TepMOnnacTMMHbw nojiviype- 
Tan 



K0Mn03MUM0HH«M MaTepMa/1, BKJKJMa©- 

U|mm cono/iMMep <J)opMa/ibAerMAa c amokco- 
JiaHOM m cepHOKMcnbifl 6apM«, o t n m - 
MaiOlUMMCfl TeM, mto, c ueJibio 
CHMWeHMfl K03(jKDMUMeHTa TpeHM* npM Tpe- 
HMM 6e3 CMadKM , OH AOnoJIHMTeilbHO co- 

AepwMT Kap6oHM30BaHHbie yr/iepoAHue bo- 
JiOKHa m TepMORnacTHMHUM* no^MypeTaH 
npM c/ieAy»uieM cooTHoiueHMM KoMnoHeH- 
tob, Mac.%: 

Cono/iMMep OopMa^bAerMAa 

C AMOKCOJiaHOM 77,5-80,5 

CepHOKMc/ibiM 6apMfi 1,0-2,0 

Kap6oHM3oBaHHwe yrjie- 

poAHwe Bo/ioKHa 15,0-20,0 

TepMoanacTMMHbift no/iM- 

ype T aH 1,5-2,5 

T a 6 ji m u a 1 



CoAepwaHwe KOMfioHeHT oa' no npMMepaM, Mac A 

73,5 77,5 79,0 80,5 82,5 83,0 96,0 98,0 

°» 5 '.° '.5 2,0 2,5 2,0 2,0 2,0 

25,0 20,0 17,5 15,0 12,0 15,0 - - 

1 »° '»5 2,0 2,5 3,0 - 2.0 - 
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$M3HKO-MeXaHMMeCKMe CBOMCTBa 
KOMnOSMUMOHHUX MaTepMajlOB H3 OCHOBe 

TioimaueTa/ieM 
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